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Description 
BATTERY APPARATUS AND ELECTRONIC EQUIPMENT 

Technical Field 

The present invention relates to a battery apparatus, 
and electronic equipment which operates by the battery 
apparatus . 

Background Art 

There have been provided a battery apparatus, and 
electronic equipment which has a battery attachment section 
to which the battery apparatus is attached, and operates by 
power supplied from the battery apparatus (see, e.g., 

Japanese Patent Publication No. 2508447) . 

If the electronic equipment is to be used by attaching 
the battery apparatus thereto, it is required that a battery 
apparatus having a capacity suitable for a current to be 
consumed by the electronic equipment be attached to the 
electronic equipment . Therefore, it is preferable to permit 
attachment of only a battery apparatus having a suitable 
capacity, to the battery attachment section, and not to permit 
attachment of a battery apparatus not having a suitable 
capacity. 

Thus, conventionally, e.g., around the middle of an 
attachment surface of the battery attachment section of the 
electronic equipment, aprojection (recess) is provided which 
projects outward from the attachment surface, and in a bottom 
surface of the battery apparatus which faces the 
above-mentioned attachment surface, a recess (projection) is 
also provided so as to be hollowed out from the bottom surface 
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of the battery apparatus . And it is configured such that only 
when the projection and the recess match, attachment of the 
battery apparatus to the attachment section is permitted, and 
such that when they do not match, attachment of the battery 
apparatus to the battery attachment section is prohibited (see , 
e.g., Japanese Patent Publication No. 3427900). 

Further, a battery charger as electronic equipment for 
charging the battery apparatus needs to set proper charging 
current values for supply to a plurality of types of battery 
apparatus, each having a different characteristic (capacity, 
suitable charging current , or the like) . Thus, e.g., a switch 
for switching charging current values is provided on the 
battery charger, and a user operates the switch according to 
the battery apparatus. 

However, if the recess is provided around the middle 
of the attachment surface or the bottom surface of the battery 
apparatus or the electronic equipment, due to the fact that 
substrates and electronic components are disposed around the 
middle of the attachment surface and the bottom surface, the 
size of the battery apparatus or the electronic equipment must 
be increased, depending on the depth of the recess, and this 
configuration has been disadvantageous in miniaturizing the 
battery apparatus and the electronic equipment. 

Further, in the case where the switch for switching 
charging currents is provided on the battery charger, the user 
must operate the switch for each different characteristic of 
the battery apparatus, and this configuration has been 
disadvantageous in improving their operability. The 
present invention has been made in view of such circumstances, 
and an object thereof is to provide a battery apparatus and 
electronic equipment, in which the battery apparatus having 
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a characteristic compatible with the electronic equipment can 
be suitably attached to the electronic equipment, and which 
are advantageous in miniaturizing themselves and improving 
their operability. 

Further, another object of the present invention is to 
provide electronic equipment which can operate suitably 
according to a characteristic of a battery apparatus , and which 
is advantageous in enhancing its usability. 

Disclosure of the Invention 

To achieve the above-mentioned objects, a battery 
apparatus of the present invention is characterizedas follows . 
The battery apparatus includes: a case having a width, a 
thickness, and a length; a battery cell accommodated inside 
the case ; and a battery- side terminal provided on an end surface 
which is positioned at one of ends of the case in a length 
direction and which is electrically connected to the battery 
cell. A bottom surface positioned on one side of the case 
in a thickness direction is aligned with an attachment surface 
of a battery attachment section of electronic equipment to 
attach the battery apparatus by sliding the case along the 
length direction thereof, and the battery- side terminal comes 
in contact with an attachment sect ion- side terminal of the 
battery attachment section. The battery- side terminal is 
provided on the end surface, and an identification section 
for identifying a characteristic of the battery apparatus is 
provided at a location which is on the end surface and which 
is on a side of the battery- side terminal in the width direction . 
The identification section is configured with an 
identification recess formed in a manner open to the end surface , 
and at least one of a position, a cross-sectional shape, and 
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a length of the identification recess is formed on the basis 
of the characteristic of the battery apparatus. 

Further, electronic equipment of the present invention 
is electronic equipment having a battery attachment section 
to which a battery apparatus is releasably attached, and is 
characterized as follows. The battery apparatus includes a 
case having a width, a thickness, and a length; a battery cell 
accommodated inside the case, and a battery- side terminal 
provided on an end surface which is positioned at one of ends 
of the case in a length direction and which is electrically 
connected to the battery cell . The battery- side terminal is 
provided on the end surface, and an identification section 
for identifying a characteristic of the battery apparatus is 
provided at a location which is on the end surface and which 
is on a side of the battery-side terminal in the width direction . 
The identification section is configured with an 
identification recess formed in a manner open to the end surface , 
and at least one of a position, a cross- sectional shape, and 
a length of the identification recess is formed on the basis 
of the characteristic of the battery apparatus . The battery 
attachment section is provided with an attachment section-side 
terminal which connects to the battery-side terminal in a state 
in which a bottom surface positioned at one end of the case 
in a thickness direction is aligned with an attachment surface 
of the battery attachment section to attach the battery 
apparatus by sliding the case along the length direction 
thereof, and an identification projection which is inserted 
into the identification recess of the battery apparatus having 
the characteristic usable for the electronic equipment. 

Furthermore, electronic equipment of the present 
invention is electronic equipment having a battery attachment 
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section to which a battery apparatus is releasably attached, 
and is characterized as follows. The battery apparatus 
includes a case having a width, a thickness, and a length; 
a battery cell provided inside the case; and a battery-side 
terminal provided on an end surface which is positioned at 
one of ends of the case in a length direction and which is 
connected to the battery cell . The battery- side terminal is 
provided on the end surface, and an identification section 
for identifying a characteristic of the battery apparatus is 
provided at a location which is on the end surface and which 
is on a side of the battery-side terminal in the width direction . 
The identification section is configured with an 
identification recess formed in a manner open to the end surface , 
and at least one of a position, a cross-sectional shape, and 
a length of the identification recess is formed on the basis 
of the characteristic of the battery apparatus. The battery 
attachment sect ion is provided with an attachment sect ion- side 
terminal which connects to the battery-side terminal in a state 
in which the battery apparatus attached to the battery 
attachment section, and detection means for detecting at least 
one of the position, the cross-sectional shape, and the length 
of the identification recess of the battery apparatus, wherein 
the characteristic of the battery apparatus is determined on 
the basis of a detection result by the detection means. 

As a result, according to the battery apparatus and the 
electronic equipment of the present invention, attachment of 
the battery apparatus having a characteristic usable for the 
electronic equipment, to the battery attachment section is 
permitted by the identif icationproj ectionbeing inserted into 
the identification recess. On the other hand, the 
identification recess of the battery apparatus not having a 
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characteristic usable for the electronic equipment does not 
have the identification projection inserted thereinto, and 
thus, attachment of the battery apparatus not having the 
characteristic usable for the electronic equipment, to the 
batteryattachmentsectionisprohibitedbythe identification 
projection not being inserted into the identification recess. 
As a result, the battery apparatus having the characteristic 
compatible with the electronic equipment can be attached 
suitably. 

Further, in the battery apparatus, portions which are 
inside of an end surface at one end of the case in the length 
direction and which are on both sides of the battery- side 
terminal in the width direction are left as a dead space where 
neither boards nor electronic components are disposed . Thus , 
even if the identification recess is provided in the end surface 
of the case, the size of the case is not increased. Therefore, 
this configuration is not a hindrance to miniaturizing the 

battery apparatus . 

Furthermore, according to the battery apparatus of the 
present invention, when the battery apparatus has been attached 
to the battery attachment section of the electronic equipment , 
at least one of the position, cross- sectional shape, and length 
of the identification recess of the battery apparatus is 
detected by the detection means, whereby a suitable charging 
operation compatible with the characteristic of the battery 
apparatus can be performed on the basis of this detection result . 
Therefore, this configuration is advantageous in enhancing 
the usability of the electronic equipment. 



Brief Description of Drawings 

Fig. 1 is a perspective view of a battery apparatus 

6 



S04P1730WO00 



Embodiment 1, as viewed from the bottom thereof. 

Fig. 2 is an exploded perspective view showing a 
configuration of the battery apparatus of Embodiment 1. 

Fig. 3 is explanatory diagram of a battery apparatus 

100 . 

Fig . 4 is explanatory diagram of the battery apparatus 

100 . 

Fig. 5 is an enlarged view of a main portion of Fig. 

3 . 

Fig. 6 is an enlarged perspective view of the vicinity 
of an identification section 1036. 

Fig. 7 is a perspective view of an imaging apparatus 
200 to which the battery apparatus 100 is externally attached. 

Fig. 8 is an enlarged view of a battery attachment section 

of the imaging apparatus 2 00. 

Fig. 9 is a perspective view of the imaging apparatus 
200 showing a state in which the battery apparatus 100 is 

attached thereto. 

Fig. 10 is a diagram explaining attachment of the battery 

apparatus 100 to the battery attachment section. 

Fig. 11 is an explanatory diagram showing a state in 
which the battery apparatus 100 is attached to a battery 

attachment section 30. 

Fig. 12 is an explanatory diagram of a locking mechanism. 

Fig. 13 i s a block diagram showing a determinat ion circuit 

for projections 1018. 

Fig. 14 is an explanatory diagram showing a state in 
which the battery apparatus 10 0 is attached to the battery 
attachment section 3 0 at an angle. 

Fig. 15 is an explanatory diagram showing the 
relationship between identification recesses 1802, 1804 of 
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an identification section 18 of the battery apparatus 100 and 
identification projections 36 of the imaging apparatus 200. 

Fig. 16 is an explanatory diagram showing the 
relationship between the identification recesses 1802, 1804 
of the identification section 18 of the battery apparatus 100 
and the identification proj ect ions 36 of the imaging apparatus 
200 . 

Fig. 17 is an explanatory diagram showing states in which 
four types of battery apparatus 100 (100A, 100B, 100C, 100D) , 
each having a different capacity, charging current value for 
supply during charge, or the like, are attached to a battery 
charger 400 as electronic equipment. 

Fig. 18 is an explanatory diagram showing states in which 
four types of battery apparatus 100 (100A, 100B, 100C, 100D) , 
each having a different capacity, charging current value for 
supply during charge, or the like, are attached to the battery 
charger 400 as the electronic equipment. 

Fig. 19 is a block diagram showing a configuration of 
the battery apparatus 100 and the battery charger 400. 

Fig. 2 0 is a flowchart showing a charging operation in 
a modified example of Embodiment 2. 

Best Modes for Carrying Out the Invention 

The obj ect of permitting suitable attachment of a battery 
apparatus having a characteristic compatible with electronic 
equipment, and miniaturizing them and improving their 
operability is realized by providing identification recesses 
as an identification section in side portions of a battery-side 
terminal of the battery apparatus, and also providing 
identification recesses in the electronic equipment. 

Further, the object of enhancing the usability of the 
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electronic equipment is realized by providing detection means 
for determining the characteristic of the battery apparatus 
on the basis of at least the position, cross-sectional shape, 
and the length of each identification recess of the battery 
apparatus . 



Embodiment 1 

Next, Embodiment 1 of the present invention will be 
described with reference to the drawings. 

In the present embodiment, a case will be described, 
where a battery apparatus of the present invention is used 
while attached to an imaging apparatus as electronic equipment . 

Fig. 1 is a perspective view of a battery apparatus of 
Embodiment 1, as viewed from the bottom thereof, and Fig. 2 
is an exploded perspective view showing a configuration of 
the battery apparatus of Embodiment 1 . 

First, the battery apparatus will be described. 
As shown in Fig. 1, a battery apparatus 100 includes 
a case 10, a rechargeable battery section 12 (see Fig. 2) 
provided inside the case 10 , a control circuit board 16 provided 
inside the case 10, a battery-side terminal 14 provided on 
the case 10, and an identification section 18. 

As shown in Fig. 2, the rechargeable battery section 
12 has four column-shaped battery cells 1202, a plurality of 
wiring members 12 04 for connection of the electrodes of these 
battery cells 1202, and a holding member 1206 set between the 
side surfaces of the respective battery cells 1202. 

The control circuit board 16 is configured to be attached 
to the rechargeable battery section 12 by connection to the 
electrodes of the battery cells 1202 through the wiring members 
1204, respectively, and to have a microcomputer including a 
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CPU, a RAM, a ROM, and an interface, thereby performing data 
communication with external electronic equipment through the 
battery-side terminal 14. The above-mentioned data 
communication includes an operation of outputting 
identification data indicative of a characteristic (including 
a capacity, a suitable charging current value) of the battery 
apparatus 14. The identification data includes, e.g., data 
on whether or not the battery is quickly chargeable when 
attached to a battery charger, data indicative of a proper 
charging current value, or a maximum charging current value. 

The battery- side terminal 14 is provided on a surface 
of the case 10, and is attached to the control circuit board 
16 inside the case 10 for conduction to the electrodes of the 
battery cells 1202 through the respective wiring members 1204, 
whereby it is configured to supply an operating current to 
the external electronic equipment from the respective battery 
cells 1202, or to supply a charging current to the respective 
battery cells 1202 from the battery charger, through the 

battery terminal 14 . 

It should be noted that the number and shape of the battery 
cells 1202 that forms the rechargeable battery section 12 
depends, of course, on the characteristic of the battery 

apparatus 100. 

Next, a configuration of the case 10 will be described 

in detail. 

Fig. 3 (A) is a plan view of the battery apparatus 100. 
Fig. 3 (B) is a view on arrow B of Fig. 3 (A) . Fig. 3 (C) 
is a view on arrow C of Fig. 3 (A) . Fig. 3 (D) is a view on 
arrow D of Fig. 3 (A) . Fig. 3 (E) is a cross-sectional view 
taken along a line EE of Fig. 3 (B) . Fig. 4 (A) is a bottom 
view of the battery apparatus 100. Fig. 4 (B) is a view on 
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arrow B of Fig. 4 (A) . Fig. 4 (C) is a cross-sectional view 
taken along a line CC of Fig. 4 (B) . Fig . 5 is an enlarged 
view of a portion F of Fig. 3 (C) . Fig. 6 is an enlarged 
perspective view of the vicinity of the identification section 
18 . 

The case 10 has a body section 1002 that extends along 
a length direction L at an equal width W across, and a bottom 
section 1004 which is provided in the middle of the body section 
1002 in a width direction W and at one end of the body section 
1002 in a thickness direction H and which extends in the length 
direction L at an equal width, which is smaller than the width 
of the body section 1002, across. 

in the present embodiment, the case 10 includes a first 
segment excluding a portion of the body section 1002 which 
is near the bottom section 1004, and the bottom section 1004, 
and a second segment including the portion of the body section 
1002 which is near the bottom section 1004, and the bottom 
section 1004 . The case 10 is formed by bonding these segments 
together along a bonding surface 1005. The rechargeable 
battery section 12 and the control circuit board 16 are 
accommodated inside these segments. 

As shown in Figs. 2, 3, 4, portions on both sides of 
the case 10 in the width direction W are formed as flat side 
surfaces 1006 which extend in parallel to each other in the 
length direction L, and one of surfaces of the case 10 in the 
thickness direction H is formed as a flat bottom surface 1008 . 
In the present embodiment, side surfaces on both sides of the 
body section 1002 in the width direction W form the 
above-mentioned side surfaces 1006, and a bottom surface of 
the bottom section 1004 forms the above-mentioned bottom 
surface 1008. 

11 
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From both sides of the bottom surface 1008 in the width 
direction W project a plurality of locking pieces 1012. In 
the present embodiment, three locking pieces 1012A, 1012B, 
1012C are formed on each side so as to project outward in the 
width direction W, keeping a space therebetween in the length 
direction L. Each locking piece 1012 (1012A, 1012B, 1012C) 
portion which is positioned at one end in the thickness 
direction H is formed as a bottom surface positioned coplanar 
with the bottomsurface 1008, and each lockingpiece 1012 (1012A, 
1012B, 1012C) portion which is positioned at the other end 
in the thickness direction H is formed so as to be positioned 
coplanar with a surface parallel to the bottom surface 1008. 

And when the three locking pieces 1012 (1012A, 1012B, 
1012C) are provided in this way, the respective locking pieces 
1012 (1012A, 1012B, 1012C) , a side surface 1016 of the bottom 
section 1004 which is positioned on each of both sides in the 
width direction W, and a surface 1014 of the body section 10 02 
which faces the bottom section 1004 form three recessed 
portions 1010 in a bottom surface 1008 portion on each of both 
sides in the width direction W. Each recessed portion 1010 
extends in the length direction L. 

These locking pieces 1012 (1012A, 1012B, 1012C) are 
formed so as to position the case 10 thickness direction H 
in a battery attachment section of the electronic equipment. 
That is, when the bottom surface 1008 of the case 10 is aligned 
with an attachment surface of the battery attachment section 
of the electronic equipment and then the case 10 is slid 
thereover along the length direction L thereof, the locking 
pieces 1012 are locked into locking hooks of the battery 
attachment section, whereby the case 10 is positioned in the 
thickness direction H in the battery attachment section. 

12 
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The battery- side terminal 14 is provided at a corner 
portion which is formed from an end surface 1022 and the bottom 
surface 10 08 at one end in the length direction L. 

As shown in Fig. 1, the battery- side terminal 14 includes 
a terminal case 1402 which is incorporated into the case 10 
and which forms a part of the end surface 1022 and the bottom 
surface 1008 of the case 10, engaging grooves 1404 formed in 
a manner extending to both the end surface 1022 and the bottom 
surface 1008, and contact pieces provided inside the engaging 
grooves 1404. 

The battery- side terminal 14 has a width extending width 
direction W of the case 10, a length extending in the length 
direction L of the case 10, and a thickness extending in the 
thickness direction H of the case 10. 

Of the three locking pieces 1012 (1012A, 1012B, 1012C) , 
the two locking pieces 1012A, 1012C are provided at locations 
near the ends of the case 10 in length direction L, and the 
remaining locking piece 1012B is provided at a location closer 
to the locking piece 1012A which is provided near the end of 
the case 10 where the battery-side terminal 14 is positioned. 

In the present embodiment , at side surface 1016 portions 
of the bottom section 1004 corresponding to the two locking 
pieces 1012A, 1012B, there are provided two projections 1018 
projecting outward in width direction W from each of the side 
surfaces 1016, respectively. The two projections 1018 are 
formed so as to be smaller in their projecting dimensions than 
the locking pieces 1012A, 1012B. 

Through one of the two projections 1018, the locking 
piece 1012A, the surface 1014 along which the body section 
1002 faces the bottom section 1004, and the side surface 1016 
of the bottom section 1004 positioned on each of both sides 
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in width direction W are connected to each other, and through 
the other projection 1018, the locking piece 1012B, the surf ace 
1014, and the side surface 1016 are connected to each other. 
As a result, these two projections 1018 provide an advantage 
of improving the mechanical strength of the locking pieces 
1012A, 1012B. 

Further, a stopper wall 1020 is provided at each side 
surface 1016 portion of the bottom section 1004 which 
corresponds to the remaining locking piece 1012C and which 
is opposite to the location where the battery-side terminal 
14 is provided. Each stopper wall 1020 closes an end of the 
corresponding recessed portion 1010 in the length direction 
L. When the battery apparatus 100 is to be attached to the 
battery attachment section, and if the battery apparatus 100 
is not correctly oriented in the length direct ion L , the stopper 
wall 1020 serves to block attachment of the battery apparatus 
100 in a wrong direction by abutment on the corresponding 
locking hooks of the battery attachment section. 

Since each locking piece 1012C, the surface 1014, and 
the corresponding side surface 1016 are connected to each other 
by the corresponding stopper wall 1020, the stopper wall 1020 
provides an advantage of improving the mechanical strength 
of the locking piece 1012C. 

Further, in the present embodiment, as shown in Fig. 
1 , the end surface 1022 of the case 10 on which the battery- side 
terminal 14 is provided is formed as a flat surface. 

In the present embodiment, the battery-side terminal 
14 is provided in the middle of the end surface 1022 in the 

width direction W. 

The identification section 18 serves to identify the 
characteristic of the battery apparatus 100 . In the present 
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embodiment, the identification section 18 is provided at 
locations which are on the end surface 1022 and which are on 
both sides of the battery side terminal 14 in the width direction 
W. 

The identification section 18 includes identification 
recesses 1802, 1804 which are formed in a manner open to the 
end surface 1022 . The identification recesses 1802 , 1804 are 
provided at locations near the bottom surface 1008, and also 
formed in a manner open to the bottom surface 1008. 

And at least one of the positions, the cross- sectional 
shapes, and the lengths of the identification recesses 1802, 
1804 on the end surface 1022 is formed on the basis of the 
characteristic of the battery apparatus 100 . In the present 
embodiment, the identification section 18 is formed such that 
the cross-sectional shape and length of the identification 
recess 1802 are based on the characteristic of the battery 

apparatus 100. 

■Note that in the present embodiment, as shown in Fig. 
6, of surfaces forming the identification recess 1802, a 
surface portion close to the corresponding recessed portion 
1010 is formed into an angled surface 1042 that nears the 
battery- side terminal 14 as it moves away from the bottom 
surface 1008, whereby to secure a thickness between that 
recessed portion 1010 and the identification recess 1802 and 
also to secure the mechanical strength of the corresponding 
locking piece 1012A. 

And at a location on the end surface 1022 which is distant 
from the battery- side terminal 14 in the thickness direction 
H, aprojectionl024 is formed in a manner pro j ec ting therefrom. 
The projection 1024 has an equal dimension in the thickness 
direction H, and linearly extends in the width direction W. 
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The projection 1024 is formed at a location corresponding to 
the battery-side terminal 14, to have a length X2 which is 
greater than at least a length XI of a portion where electrodes 
of the battery- side terminal 14 are disposed. 

Further, as shown in Fig. 1, a recess 1028 is formed 
in the bottom surface 1008, and a model number label 1026 is 
stuck onto this recess 1028 . It is also configured such that 
either the surface of the model number label 102 6 is coplanar 
with the bottom surface 1008 , or the surface of the model number 
label 1026 is positioned inward of the bottom surface 1008 
as viewed from the case 10. A positioning projection 1030 
is formed, which projects in the length direction L from a 
portion of the recess 1028 which is positioned opposite to 
the battery-side terminal 14 in the length direction L, so 
as to form the same surface as the bottom surface 1008. This 
projection 1030 is fitted into a positioning notch 1027 of 
the model number label 102 6.- 

Further, as shown in Figs. 4 (A) and (B) , of end surfaces 
at both ends of the case 10 in the length direction L, the 
end surface of the body section 1002 which is positioned 
opposite to the battery-side terminal 14 is formed into a flat 
end surface 1032 that extends at right angles to the bottom 
surface 1008 . An end surface of the bottom section 1004 which 
is positioned opposite to the battery-side terminal 14 is 
formed into a flat end surface 1034 that parallels the end 
surface 103 2 at a location inward of the above-mentioned end 
surface 1032 as viewed from the case 10. Therefore, a cut 
portion 1035 is formed from these end surfaces 1032, 1034 at 
an end which is positioned opposite to the battery-side 
terminal 14 in the length direction L of the case 10, and along 
which the body section 1002 borders the bottom section 1004. 
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Further, as shown in Figs. 1 to 6, two identification 
portions 18 are formed at locations on both sides of the bottom 
surface 1008 of the bottom section 1004, which interpose the 
battery- side terminal 14 therebetween in the width direction 
W. These identification portions 18 are formed as a recess 
1804 that is open both in the thickness direction H and the 
length direction L, or formed as a recess 1802 that is open 
in the thickness direction H and closed in the length direction 
L. The identification portions 18 are identified by 
identification means provided on the side of the electronic 
equipment, and their identification is made on the basis of 
the shapes of the recesses 1804, 1802, or the length L of the 
recess 1804. 

Note that , of surfaces forming the recess 1804 , a surface 
portion which is nearest to the recessed portion 1010 is formed 
into an angled surface 1042, whereby a thickness between that 
recessed portion 1010 and the recess 1038 is secured to secure 
the mechanical strength of the locking piece 1012A. 

Next, the imaging apparatus 2 00 will be described. 
Fig. 7 is a perspective view of the imaging apparatus 
200 to which the battery apparatus 100 is externally attached. 
Fig. 8 is an enlarged view of the battery attachment section 
of the imaging apparatus 200. Fig. 9 is a perspective view 
of the imaging apparatus 2 00 showing a state in which the battery 
apparatus 100 is attached thereto. 

As shown in Figs. 7 and 8, the imaging apparatus 2 00 
includes a case 24, an optical system 26 incorporated into 
the front of the case 24, an image pickup device, not shown, 
for imaging an object captured by the optical system 2 6, a 
liquid- crystal display section 28 for displaying an image 
formed by the image pickup device, a recording/reproducing 
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section, not shown, for recording and/or reproducing the image 
captured by the image pickup device on and/or from a recording 
medium, the above-mentioned image pickup device, 
liquid-crystal display section 28, an identification 
projection 36, and the battery apparatus 100. 

In the rear of the case 24 is a battery attachment section 
30 to which the battery apparatus 100 is to be releasably 
attached. 

The battery attachment section 30 has a flat attachment 
surface 3002, a plurality of locking hooks 3004 (3004A, 3004B, 
3004C) provided on the attachment surface 3002, an attachment 
section- side terminal 32 that can come in contact with the 
battery- side terminal 14, an attachment proj ect ion 34 provided 
on the attachment surface 3 002, and the identification 

projection 36. 

The attachment surface 3002 has a width corresponding 
to the width of the bottom surface 1008 of the case 10 of the 
battery apparatus 100, and a length greater than the length 
of the bottom surface 1008, and has side surfaces 3008 erected 
from peripheral sides of the attachment surface 3002. 

The attachment section-side terminal 32 is provided at 
an end of the placement surface 3002 in the length direction 
L, which is opposite to the optical system 26, for connection 
to the battery- side terminal 14 to supply power of the battery 
apparatus 100 to the recording/reproducing section. In the 
present embodiment, the attachment section-side terminal 32 
is formed, as shown in Fig . 7, from a plurality of plate-shaped 
contact pieces for insertion into the engaging grooves 14 04 
of the battery-side terminal 14. 

The attachment projection 34 is provided at a location 
on the attachment surface 3 002 which is opposite to the 
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attachment section-side terminal 32 in a longitudinal 
direction of the attachment surface 3002, so as to be 
retractable from the attachment surface 3002 , and is configured 
to be urged so as to project from the placement surface 3002 
at all times, and retract inward of the placement surface 3 002 
upon operation of an unlocking button, not shown. 

The locking hooks 3 004 (3004A, 3004B, 3004C) are provided 
in a number corresponding to the number of locking pieces 1012 
of the battery apparatus 100. In the present embodiment , there 
are provided three locking hooks 3 004 on each of both sides 
of the attachment surface 3002 in the width direction, and 
formed so as to be lockable with the locking pieces 1012 (1012A, 

1012B, 1012C) . 

Each of the locking hooks 3004 (3004A, 3004B, 3004C) 
is provided with, as shown in Fig. 10, a vertical wall 3004E 
erecting from the placement surface 3002, and a horizontal 
wall 3004F projecting from the distal end of the vertical wall 
3004E in a manner paralleling the placement surface 3002. 

Of the three locking hooks 3004 (3004A, 3004B, 3004C) , 
the two locking hooks 3004A, 3004C are provided at locations 
near ends of the attachment surface 3 002 in the length direction, 
and the remaining locking hook 30 04B is provided at a location 
closer to the locking hook 4003A provided near the end of the 
attachment surface 3002 where the attachment section-side 
terminal 32 is positioned. 

And the case 10 is aligned with the attachment surface 
3002 both in the width direction W and the length direction 
L, respectively, to cause the battery-side terminal 14 of the 
battery apparatus 100 to face the attachment section-side 
terminal 32 of the battery attachment section 30, and also 
to cause the bottom surface 1008 of the battery apparatus 100 
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to face the attachment surface 3 0 02 of the battery attachment 
section 30, and then the locking pieces 1012 (1012A, 1012B, 
1012C) of the battery apparatus 100 are spaced apart from the 
locking hooks 3004 (3004A, 3004B, 3004C) in the above-mentioned 
length direction L direction, respectively. Under this state, 
the bottom surface 1008 of the battery apparatus 10 is abutted 
on the attachment surface 3002 of the battery attachment 
section 30, whereby the battery apparatus 100 is slid in such 
a direction as to cause the battery-side terminal 14 to near 
theattachment section-side terminal32 in the length direct ion 
of the case. 

As a result, the plurality of locking hooks 3004 are 
inserted into the corresponding recessed portions 1010 to be 
locked with the locking pieces 1012 . The bottom surface 1008 
of the case 10 is aligned with the attachment surface 3002, 
whereby to regulate the movement of the battery apparatus 100 
toward the attachment surface 3002 . Furthermore, the locking 
hooks 3004 and the locking pieces 1012 are locked together, 
whereby to regulate the movement of the battery apparatus 100 
away from the attachment surface 3002 . In this case, it may 
otherwise be configured such that the locking hooks 3004 and 
the locking pieces 1012 are engaged, whereby to regulate the 
movement of the battery apparatus 100 both toward and away 
from the attachment surface 3002. 

in the battery apparatus 100, of the two end surfaces 
of the case 10 in the length direction L, the end surface 1022 
on the side of the battery-side terminal 14 abuts onto one 
of the side surfaces 3008 of the battery attachment section 
30, with the locking hooks 3004 and the locking pieces 1012 
locked together, and the attachment projection 34 engages with 
the cut portion 1035 of the battery apparatus 100, whereby 
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to regulate the movement of the case 10 in the length direction 
L. As a result, attachment of the battery apparatus 100 in 
the battery attachment section 30 is implemented, and thus 
the battery apparatus 100 is held therein. 

in the present embodiment , the distal ends of the locking 
hooks 3004 and the corresponding ends of the projections 1018 
come in contact with each other, with the locking hooks 3004 
and the locking pieces 1012 locked together, to regulate the 
movement of the battery apparatus 100 in the above-mentioned 
width directionW. Inthiscase, it may otherwise be configured 
such that other portions of the battery apparatus 100 are 
brought into contact with other portions of the battery 
attachment section 3 0 whereby to regulate the movement of the 
battery apparatus 100 in the above-mentioned width direction 
W, by, e.g., bringing the side surfaces 1006 of the case 10 
of the battery apparatus 10 0 into contact with the side surfaces 
3008 of the battery attachment section 30 , instead of bringing 
the distal ends of the locking hooks 3004 into contact with 
the corresponding ends of the projections 1018. 

And when the battery apparatus 100 has been attached 
to the battery attachment section 3 0 , the bat tery- side terminal 
14 of the battery apparatus 100 comes in contact with the 
attachment section-side terminal 32 of the battery attachment 
section 30. 

The identification projection 36 is formed so as to be 
inserted into the identification recess 1802 of the battery 
apparatus 100 having the characteristic usable for the imaging 
apparatus 200, with the battery apparatus 100 attached to the 
battery attachment section 30. 

In the present embodiment, as shown in Fig. 8, one 
identification projection 36 is provided at a location on a 
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side surface 3008 which is positioned on one side of the 
battery-side terminal 14 in the width direction. More 
particularly, the identification projection 36 is provided 
at a location on the side surface 3008, which is near the 
attachment surface 3002, and a portion of the identification 
projection 36 facing the attachment surface 3002 is connected 
with the attachment surface 3002, and thus the strength, 
rigidity of the identification projection 36 are ensured. 

When the battery apparatus 10 0 has been attached to the 
battery attachment section 30, a gap may be formed in some 
case, as shown in Fig. 11, between the end surface 1022 on 
the side of the battery- side terminal 14 of the battery 
apparatus 100 and a portion of the case 24 (a side surface 
3008 of a recess 3 006) of the imaging apparatus 2 00, which 
is opposed to the end surface 1022. 

In this case, a recessed groove 3 010 is formed in the 
side surface 3008 of the recess 3006, and the projection 1024 
of the battery apparatus 100 is fitted into this recessed groove, 
whereby the above-mentioned gap can be closed by the proj ection 
1024. Thus, this configuration provides an advantage of 
reliably preventing entrance of, e.g. , foreign matter having 
conductivity from the above-mentioned gap to allow the foreign 
matter to come in contact with connections between the 
battery- side terminal 14 and the attachment section- side 
terminal 32. 

Further, as shown in Fig. 12, it may alternatively be 
configured as follows. That is, a locking hook 2008, which 
slides toward and away from the cut portion 1035 of the battery 
apparatus 100 that has been attached to the battery attachment 
section 30, and which is urged by an urging member, such as 
a spring, toward the cut portion 1035 at all times, is provided 
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on the case 24. The locking hook 2008 is engaged with the 
cut portion 103 5, whereby toprevent the dropping of the battery 
apparatus 100 from the battery attachment section 30, and the 
locking hook 2008 is disengaged from the cut portion 1035 of 
the battery apparatus 100, whereby to allow the battery 
apparatus 100 to be detached from the battery attachment 
section 30. 

In this case, since the cut portion 1035 is formed so 
as to be inward of the end surface 1032 as viewed from the 
battery apparatus 100, the locking hook 2008 can be provided 
inward of the outer surface of the case 24 , and thus the locking 
hook 2008 can be formed in a manner not projecting outward 
from the outer surface of the case 2 4 of the imaging apparatus 
200. Therefore, this configuration is advantageous in 
miniaturizing the imaging apparatus 200 and improving its 

designability . 

Furthermore, in this case, the portion of the locking 
hook 2008 which engages with the cut portion 1035 is urged 
toward the bottom surface 1008 of the battery apparatus 100 
at all times, and thus when the bottom surface 1008 of the 
battery apparatus 100 is slid along the attachment surface 
3006 for attaching the battery apparatus 100 to the battery 
attachment section 30 or detaching the battery apparatus 100 
from the battery attachment section 30, the distal end of the 
locking hook 2 008 projecting toward the bottom surface 1008 
by the above-mentioned urging mechanism abuts on the surface 
of a label of the model number label 1026 or the like, which 
has been stuck onto the bottom surface 1008, making it likely 
to wear off a printed portion on the surface of, e.g., the 
model number label 1026 due to friction. 

in this case, if the locking hook 2008 is disposed such 
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that the distal end thereof abuts on the positioning proj ection 
103 0 and thus does not abut on the surface of the model number 
label 1026, the surface of the model number label 1026 is less 
subject to damage or foul. Thus, this configuration is 
advantageous in protecting the printed portion on the surface 
of the model number label 1026. In this case, it may be 
acceptable if the positioning projection 1030 is provided 
coplanar with the surface of the model number label 102 6 or 
so as to be positioned outward of the surface of the model 
number label 1026 as viewed from the case 10. 

Furthermore, using the position of the end surface 1022 
of the case 100 as a reference, whether or not the battery 
apparatus 100 is a genuine one can be determined on the basis 
of the position of each projection 1018 provided in the 
above-mentioned length direction L direction (or the 
presence/absence of each projection 1018 or the number of 

projections 1018) . 

For example, as shown in Fig . 13, sensors 3 02, 3 04 are 
provided in a battery accommodating chamber 20 . The sensors 
302, 304 are formed from microswitches for sensing the 
positions of the projections 1018 as viewed in the 
above-mentionedlengthdirectionL, using the end surface 1022 
of the case 100 as a reference. And a determination circuit 
306 is provided, which serves to determine whether or not the 
projections 1018 are in their correct position on the basis 
of sensed signals from the respective sensors 3 02, 3 04. 

According to such a configuration, supply of power from 
the battery apparatus 100 is permitted only when the battery 
apparatus 100 is recognized as a genuine product on the basis 
of a determination result of the determination circuit 306. 
Otherwise, supply of power from the battery apparatus 100 can 
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be prohibited, to prevent use of any ungenuine battery 

apparatus 100. 

Furthermore, the above-mentioned identification data 
on the battery apparatus 100 can be indicated according to 
the position of each projection 1018 provided in the 
above-mentioned length direction L, or the presence/absence 
of each projection 1018, or the number of projections 1018. 

For example, according to the configuration shown in 
Fig. 13, four types of identification data can be represented 
by a combination of the on/off states of the two sensors 302, 
304. Therefore, if four sensors are provided such that the 
positions of a total of four projections 1018 provided on both 
sides of the case 10 of the battery apparatus 100 in the width 
direction can be sensed, it goes without saying that as many 
as eight types of identification information can be obtained. 

Furthermore , using as the sensor one capable of measuring 
the position of each projection 1018 as viewed in the 
above-mentioned length direction, using the end surface 1022 
as a reference, it goes without saying that the number of types 
of identification data that can be sensed by the sensor can 
further be increased. 

Furthermore, if the electronic equipment to which the 
battery apparatus 100 is attached is a battery charger for 
charging the battery apparatus 100, it may be acceptable to 
provide the battery charger with one or more sensors similar 
to . the above-mentioned sensors 302, 304, to sense 
attachment/detachment of the battery apparatus 100 using the 
sensors, and to start the operation of charging the battery 
apparatus 100 in response to the sensing operation. 

Furthermore, if the positions of the projections 1018 
are determined with the above-mentioned sensors, it may also 
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be implementable to cause the battery charger to judge the 
characteristic (capacity, suitable charging current value, 
quick chargeablility, or the like) of the battery apparatus 
100 . 

Furthermore, as shown in Fig. 1, it is configured such 
that the surface of the model number label 1026 is coplanar 
with the bottom surface 1008, or such that the surface of the 
model number label 1026 is positioned inward of the bottom 
surface 1008 as viewed from the case 10. Also, the posit ioning 
projection 1030 forming the same surface as the bottom surface 
1008 is fitted into the positioning notch 1027 of the model 
number label 1026. Thus, even if the bottom surface 1008 of 
the battery apparatus 100 comes in frictional contact with 
the attachment surface 3002 of the battery attachment section 
30 due to the battery apparatus 100 being attached to and 
detached from the battery attachment section 30, the surface 
of the model number label 1026 is less subject to damage or 
foul . Thus, this configuration is advantageous in protecting 
the label on the model number label 1026. 

Furthermore, as shown in Fig. 14, when the battery 
apparatus 100 is attached to the battery attachment section 
30 at an angle, the locking piece 1012A provided near the end 
of the case 100 at which the battery-side terminal 14 is 
positioned is locked into the locking hook 3004A positioned 
near the attachment section-side terminal 32. However, the 
locking piece 1012B provided at the location closer to the 
above-mentioned locking piece 1012A abuts on the locking hook 
3004B, to make great an angle of inclination formed by the 
battery apparatus 100 with respect to the attachment surface 
3002, i.e., an angle formed between the bottom surface 1008 
of the case 10 of the battery apparatus 100 and the attachment 
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surface 3002 of the battery attachment section 30. 

Therefore, it can be determined instantly that the 
battery apparatus 100 is attached imperfectly, and thus this 
configuration is advantageous in attaching the battery 
apparatus 100 reliably. 

In the present embodiment , since the locking piece 1012B 
is disposed so as to be closer to the locking hook 3004A which 
is positioned near the attachment section-side terminal 32, 
the inclination of the battery apparatus 100 with respect to 
the attachment surface 3 002 increases when the battery 
apparatus 100 is attached imperfectly, and thus it can be 
determined further simply that the battery apparatus 100 is 
attached imperfectly. 

Note that if the angle of the battery apparatus 100 with 
respect to the attachment surface 3 002 is ten degrees or more, 
the inclination of the battery apparatus 100 can be determined 
, instantly. 

Furthermore, in Fig. 10, of the locking hooks 3004 of 
the imaging apparatus 200, if the length of the locking hook 
3004A which is near the attachment section-side terminal 32 
is made shorter than those of the other two locking hooks 3 0 04B , 
3004C, the following advantages can be provided. 

That is, when attachment of the battery apparatus 100 
to the battery attachment section 30 is imperfect, i.e., when 
the two locking pieces 1012B, 1012C are not locked into the 
locking hooks 3004B, 3004C, even if the locking piece 1012A 
provided near the end of the case 100 where the battery- side 
terminal 14 is positioned is locked into the locking hook 3004A 
positioned near the attachment section-side terminal 32, the 
battery apparatus 200 inclines in such a direction as to be 
away from the attachment surface 3002 by the self weight of 
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the battery apparatus 100, and this angle of inclination 
increases with decreasing length of the locking hook 3 004A 
which is near the attachment section-side terminal 32. As 
a result, similarly to what has been mentioned above, the 
inclination of the battery apparatus 100 with respect to the 
attachment surface 3002 increases when attachment of the 
battery apparatus 100 is imperfect, and thus it can be 
determined further simply that the battery apparatus 100 is 
attached imperfectly. 

Next, advantages of the present embodiment will be 

described . 

According to the battery apparatus 100 and the imaging 
apparatus 2 00 of the present embodiment, the battery apparatus 
100 is provided with the identification recesses 1802, 1804 
which are based on the characteristic of the battery apparatus 
100, and the battery attachment section 30 is provided with 
the identification projection 3 6 for insertion into the 
identification recess 1802 of the battery apparatus 100 having 
the characteristic usable for the imaging apparatus 200. 

Therefore, attachment of the battery apparatus 100 
having the characteristic usable for the imaging apparatus 
200, to the battery attachment section 30 is permitted by the 
identification projection 36 being inserted into the 
identification recess 1802. 

On the other hand, the identification recess 1802 of 
a battery apparatus 100 not having the characteristic usable 
for the imaging apparatus 2 00 does not permit insertion of 
the identification projection 36 thereinto, and thus 
attachment of the battery apparatus 100 not having the 
characteristic usable for the imaging apparatus 200, to the 
battery attachment section 3 0 is prohibited by the 
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identification projection 36 not being inserted into the 
identification recess 1802. 

As a result, the battery apparatus 100 having the 
characteristic compatible with the imaging apparatus 200 can 
be attached suitably. For example, to an imaging apparatus 
200 that consumes a large amount of current, attachment is 
permitted of a battery apparatus 100 having a large capacity 
that can hold the large amount of current to be consumed, and 
attachment is prohibited of a battery apparatus 100 having 
a small capacity that cannot hold the above-mentioned large 
amount of current to be consumed. Alternatively, to an imaging 
apparatus 200 that consumes a small amount of current, 
attachment is permitted of a battery apparatus 100 having 
capacities ranging from a small capacity corresponding to the 
current to be consumed, to a large capacity. 

And in the battery apparatus 100, portions which are 
inward of an end surface that is at one end of the case 10 
in the length direction, and which are on both sides of the 
battery-side terminal 14 in the width direction are left as 
a dead space where neither boards nor electronic components 
are disposed. Thus, even if the identification recess 1802 
is provided in the end surface of the case 10, it does not 
increase the size of the case 10. Therefore, this 
configuration is not a hindrance to miniaturizing the battery 
apparatus 100 . To describe it in more detail , an end surface , 
which is positioned opposite to the bottom surface 1008 of 
the case 10 in the thickness direction of the battery-side 
terminal 14, is positioned inside the case 10 . Although lead 
wires for connection to the control circuit board 16 are 
positioned at locations on this end surface , not only portions 
which are near the bottom surface 1008 of the case 10 and which 
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are on both sides of the battery- side terminal 14 in the width 
direction and portions which are in the middle of the 
battery-side terminal 14 in the thickness direction and which 
are on both sides of the battery-side terminal 14 in the width 
direction, but also portions which are positioned inside the 
case 10 which are near the end surface of the battery-side 
terminal 14 and which are on both sides of the battery-side 
terminal 14 in the width direction are left as a dead space 
where neither components nor members are disposed . Thus , even 
if the identification recess 1802 is provided, it does not 
increase the size of the case 10. Therefore, this 
configuration is not a hindrance to miniaturizing the battery 
apparatus 100. Further, the identification projection 36 
provided on the battery attachment section 30 of the imaging 
apparatus 200 is acceptable as long as it has a shape that 
can be inserted into the identification recess 1802 of the 
battery apparatus 100, and thus this configuration is not a 
hindrance to miniaturizing the imaging apparatus 200, 
similarly to the case of the battery apparatus 100. 

Note that the case where the identification recess 1802 
is formed in a manner open to both the end surface and the 
bottom surface has been described in the present embodiment. 
However, the identif icationrecess 1802 may otherwisebe formed 
in a manner closed at the bottom surface. However, when the 
identification recess 1802 is formed in a manner open to both 
the end surface and the bottom surface as in the embodiment, 
the identification projection 36 can be formed so as to be 
connected to both the attachment surface 1008 and the side 
surface 3008, and thus this configuration is advantageous in 
maintaining the strength of the identif icat ion proj ection 36 . 

The present embodiment will be described in more detail 
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with reference to Figs. 15, 16. 

Figs. 15, 16 are explanatory diagrams showing the 
relationship between the identification recesses 1802, 1804 
of the identification section 18 of the battery apparatus 100 
and the identification proj ection 36 of the imaging apparatus 
2 00. Note that Figs . 15 (A) through (D) and Figs. 16 (A) through 
(D) are perspective diagrams of the attachment section- side 
terminals 32 and the identification projections 36 of battery 
attachment sections 30. Figs. 15 (Al) through (Dl) and Figs. 
16 (A2) through (D2) are perspective diagrams in which battery 
apparatus 100 are attached to the battery attachment sections 
30. Figs. 16 (A3) through (D3) are perspective diagrams in 
which a battery apparatus 100 is attached to the battery 
attachment sections 30. Fig. 15 (El), Fig. 16 (E2) , Fig. 16 
(E3) show side views of the battery apparatus 100. Fig. 15 
(El), Figs. 16 (E2), (E3) are diagrams of three types of battery 
apparatus 100 (100A, 100B, 100C) , each having a different 
characteristic from the others. Their widths are equal, but 
their capacity and thickness increase in the stated order, 
and the number of identification recesses 1802 , 11804 and their 
lengths differ from one battery apparatus to another. 

Figs. 15 (A), (B), (C) , (D) , Figs. 16 (A), (B) , (C) , 
(D) are diagrams respectively showing portions of four types 
of battery attachment sections 3 0 of the imaging apparatus 
200 to which the battery apparatus 10 0 are attached. Each 
of these four types of battery attachment sections 30 permits 
attachment of a different type of battery apparatus 100, and 
its identification proj ection (s) 36 differs in number and 
height . 

And Figs. 15 (Al), (Bl) , (CI), (Dl) show states in which 
the battery apparatus 100A is attached to the four types of 
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battery attachment sections 30. Figs. 16 (A2) , (B2) , (C2) , 
(D2) show states in which the battery apparatus 100B is attached 
to the four types of battery attachment sections 30. Figs. 
16 (A3), (B3), (C3) , (D3) show states in which the battery 
apparatus 100C is attached to the four types of battery 
attachment sections 30. 

As shown in Figs . 15 (A), (B) , (C) , (D) , Figs. 16 (A), 
(B) , (C) , (D) , one of the battery attachment sections 30 is 
provided with only one identification projection 36 on one 
side of its attachment section- side terminal 32, and other 
battery attachment sections 30 are provided with a total of 
two identification projections 36 on both sides of their 
attachment section-side terminal 32. As to the two 
identification projections 36, there are variations in their 
length from one battery attachment section 30 to another, such 
as two long identification projections 36 of the same length, 
two short identification projections 3 0 of the same length, 
or two identification projections 30 each having a different 
length. 

Therefore, as to, e.g., a battery attachment section 
3 OA, one of the two identification projections 36, 3 6 is formed 
to be large in length, and the other identification projection 
3 6 is formed to be short in length. 

Further, as shown in Fig. 15 (Al) , Figs. 16 (A2) , (A3), 
in one of the battery apparatus 100, one of the two 
identification recesses is closed, and in other battery 
apparatus 100, both of the two identification recesses 1802, 
1804 are open. As to the two identification recesses, there 
are variations in their length from one battery apparatus 100 
to another, such as two long identification recesses 1802, 
1804 of the same length, two short identification recesses 
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1802, 1804 of the same length, or two identification recesses 
1802, 1804 each having a different length. 

Therefore, as to, e.g., the battery apparatus 100A, one 
of the two identification recesses, i.e. , the identification 
recess 1802, is short, and the other identification recess 

1804 is closed. 

Thus, in the case of the battery apparatus 10 OA, as in 
Figs. 15 (Al) , (Bl) , if the identification projection 36 is 
positioned at a location corresponding to the identification 
recess 1804 which is closed, attachment of the battery 
apparatus 10 OA is prohibited. On the other hand, as shown 
in Fig. 15 (CI), when the identification projection 36 is 
provided so as to correspond to the identification recess 1802 
which is open, and when the length of the identification 
projection 3 6 is equal to or smaller than the identification 
recess 1802, attachment of the battery apparatus 100A is 
permitted. Further, as shown in Fig. 15 (Dl) , even if no 
identification projection 36 is provided at a location 
corresponding to the identification recess 1802 which is open, 
attachment of the battery apparatus 100A is permitted. 

Furthermore, in the case of the battery apparatus 100B, 
100C, similarly to the case of the battery apparatus 100A, 
types of imaging apparatus 200 which permit their attachment 
are determined according to combinations of the lengths of 
the identification recesses 1802, 1804, the length of the 
identification projection (s) 36, and the presence/absence of 
the identification projection (s) 36. 

(Embodiment 2) 

Next, Embodiment 2 of the present invention will be 

described with reference to the drawings . 
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Embodiment 2 differs from Embodiment 1 in that the 
electronic equipment is a battery charger and that detection 
means for detecting the identification section 18 of the 
battery apparatus 100 is provided. 

Figs. 17, 18 are explanatory diagrams showing states 
in which four types of battery apparatus 100 (100A, 100B, 100C, 
100D) , each having a different capacity or charging current 
for supply during charge, are attached to a battery charger 
400 . 

Fig. 19 is a block diagram showing a configuration of 
the battery apparatus 100, and the battery charger 400 as the 
electronic equipment. In the following, the same or similar 
parts as in Embodiment 1 are denoted by the same reference 
symbols, and their descriptions are omitted. 

Note that Figs. 17 (A), (B) , and Figs . 18 (C) , (D) are 
perspective diagrams of battery- side terminals 14. Figs. 17 
(Al) , (Bl) are views on arrow XI of Figs. 17 (A), (B) with 
the battery apparatus attached to a battery attachment section 
of the battery charger 400. Figs. 17 (A2) , (B2) are views 
on arrow X2 of Figs. 17 (A) , (B) with the battery apparatus 
attached to the battery attachment section of the 
above-mentioned battery charger. Figs. 18 (CI), (Dl) are 
diagrams as viewed in the direction of an arrow XI of Figs. 
18 (C) , (D) with the battery apparatus attached to the battery 
attachment section of the battery charger. Figs. 18 (C2) , 
(D2) are views on arrow X2 of Figs . 18 (A), (B) with the battery 
apparatus attached to the battery attachment section of the 
above-mentioned battery charger. 

In the battery attachment section 30 (Figs. 17, 18) of 
the battery charger 400, there are provided an attachment 
section-side terminal ( not shown) and detect ion means 4 0 (Fig. 
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19) . The attachment section-side terminal connects to the 
battery-side terminal 14 with the battery apparatus 100 
attached to the battery attachment section. The detection 
means 4 0 serves to detect at least one of the positions, 
cross-sectional shapes, and lengths of the identification 
recesses 1802, 1804. 

In the present embodiment, as the detection means 40, 
sensors 402, 404 (Figs. 17, 18) formed from microswitches or 
the like are provided at locations of the battery attachment 
section 30 which face the two identification recesses 1802, 
1804, respectively. 

Of the two sensors 402, 404, the sensor 402 is provided 
at such a position as to be pressed by a case 10 portion which 
forms the identification section 18 if one of the 
identification recesses, i.e., the identification recess 1802 
is short, and not to be pressed by the case 10 portion which 
forms the identification section 18 if the identification 
recess 1802 is long. Therefore, the sensor 402 is configured 
to detect the length of the identification recess 1802 , whether 
it is long or short , and supply the detection result to a control 
section 308. 

The other one of the two sensors 402, 404, i.e., the 
sensor 4 04 is provided at such a position as to be pressed 
by a case 10 portion which forms the identification section 
18 if the other identification recess 1804 is absent, and not 
to be pressed by the case 10 portion which forms the 
identification section 18 if the identification recess 1804 
is present . Therefore , the sensor 404 is configured to detect 
the presence/absence of the identification recess 1804, and 
supply the detection result to the control section 308. 

Further, as shown in Figs. 17 (A), (B) , Figs. 18 (C) , 
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(D) , similarly to the case of Embodiment 1, in some of the 
battery apparatus 100, one of the two identification recesses 
is closed, and in other battery apparatus 100, both of the 
two identification recesses 1802, 1804 are open. As to the 
two identification recesses, there are variations in their 
length from one battery apparatus to another, such as two long 
identification recesses 1802, 1804 of the same length, two 
short identification recesses 1802, 1804 of the same length, 
or two identification recesses 1802, 1804 each having a 

different length. 

Therefore, as to, e.g., the battery apparatus 100A, one 
of the two identification recesses, i.e. , the identification 
recess 1802 is short, and the other identification recess 1804 
is closed. 

As shown in Fig. 19, the battery apparatus 100 has the 
battery-side terminal 14, a rechargeable battery section 12, 
the control circuit board 16, the identification section 18. 

The battery charger 400 has the attachment section-side 
terminal 32, the detection means 40, a charging section 307, 
the control section 308. 

The charging section 3 06 is configured to supply a 
charging current to the charging section 12 of the battery 
apparatus 100 through the attachment section-side terminal 
32 and the battery- side terminal 14, to charge the charging 
section 12. 

The control section 308 is configured to implement data 

communication with the control circuit board 16 of the battery 

apparatus 100 through the attachment section-side terminal 

32 and the battery- side terminal 14, to receive identification 

data indicative of a characteristic of the battery apparatus 

100 from the control circuit board 16. 
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Further, the control section 308 is configured to 
determine the characteristic of the battery apparatus 100 on 
the basis of a detection result by the detection means 40, 
to control the above-mentioned charging current according to 
the detection result. Specifically, it is configured to 
adjust the above-mentioned charging current value and its 
supply time by controlling the charging section 306. In the 
present embodiment, it is configured such that the charging 
current is adjustable on three levels, i.e. , a normal charging 
current, a quick charging current, and a super quick charging 
current. Note that the normal charging current, quick 
charging current, super quick charging current are set such 
that their current values increase in this order. 

Next, advantageous effects of the present embodiment 

will be described. 

When the battery apparatus 100 has been attached to the 
battery attachment section 30 of the battery charger 400, a 
detection result as to the presence/absence (cross-sectional 
shape) of the identification recess (es) 1802, 1804 of the 
battery apparatus 100 and the length of the identification 
recess (es) 1802, 1804 of the battery apparatus 100 is supplied 
by the detection means 40, to the control section 3 08. As 
a result, the control section 308 determines the type of the 
battery apparatus 100 on the basis of the above-mentioned 
detection result, to control the charging section 3 06 such 
that a suitable charging current corresponding to the 
determined characteristic of the battery apparatus 10 0 is to 
be supplied to the rechargeable battery section 1202. 
Specifically, any of the normal charging current, quick 
charging current, super quick charging current is set as the 
charging current . 
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Therefore, only by attaching the battery apparatus 100 
to the battery charger 4 00 , a suitable charging operation which 
corresponds to the characteristic of the battery apparatus 
100 attached can be performed. Thus, since the user has to 
perform no special operation, this configuration is 
advantageous in enhancing the usability of the battery charger 
400. 

By the way, as mentioned above , the control circuit board 
16 of the battery apparatus 100 holds identification data 
indicative of the characteristic of the battery apparatus 100 
itself, i.e., the capacity, suitable charging current value, 
or whether any of the normal charging current, quick charging 
current, super quick charging current is applicable as the 
charging current, and can transmit the identification data 
to the control section 308 of the battery charger 400. 

Thus, by performing both determination of the battery 
apparatus 100 by the detection means 4 0 and determination of 
the battery apparatus 100 by the identification data, a 
suitable charging current can be supplied to the battery 
apparatus 100 more reliably, as hereinafter described. 

Fig. 20 is a flowchart showing a charging operation in 
a modified example of Embodiment 2. 

First, when the battery apparatus 100 has been attached 
to the battery charger 400, the control section 308 determines 
the characteristic of the battery apparatus 100 on the basis 
of a detection result by the detection means 40 (step S10) . 

Further, the control section 3 08 receives the 
above-mentioned identification data on the battery apparatus 
100 by implementing data communicat ionwith the control circuit 
board 16 of the battery apparatus 100, to determine the 
characteristic of the battery apparatus 100 on the basis of 
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the identification data received (step S12) . 

The control section 3 08 determines whether or not these 
two determination results match in terms of the battery 
apparatus being quickly chargeable (step S14) . 

If thedeterminationresultinstepS14ispositive ("Y") , 

the control section 308 controls the charging section 306 so 
as to perform a charging operation based on quick charge (step 
S16) . If the determination result in step S14 is negative 

( " 1ST " ) , the control section 308 controls the charging section 
3 06 so as to perform a charging operation based on normal charge 

(step S18) . 

In this way, a quick charge is implemented only if the 
determination result by the detection means 40 match the 
determination result by the above-mentioned identification 
data. Thus, even if a battery apparatus 100 having the 
identification section 18 not correctly configured, i.e., a 
battery apparatus 100 which is not a genuine product, has been 
attached to the battery charger 400, only a normal charging 
operation is permitted, prohibiting a quick charging operation 
in which a charging current greater than in a normal charge 
is supplied to the battery apparatus 100. Thus, neither the 
battery apparatus 10 0 nor the battery charger 400 are 
unreasonably loaded. Consequently, this configuration is 
advantageous in implementing a suitable charging operation. 

While the two identification recesses 1802, 1804 are 
provided as the identification section 18 of the battery 
apparatus 100 in each of the above-mentioned embodiments , one, 
or three or more identification recesses may be provided. 
Further, the identification recesses may come in three or more 
different lengths. Furthermore, while the identification 
recesses are made different in terms of their presence/absence 
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(cross-sectional shape) and length in each of the 
above-mentioned embodiments, the identification recesses may 
be made different otherwise in terms of their position, e.g. , 
their positions in the width direction W of the case 100 . In 
these cases, identification projections on the side of the 
battery attachment section are, of course, provided so as to 
correspond to the cross -sectional shapes including the 
presence/absence of the identification recesses, the lengths 
of the identification recesses, the positions of the 
identification recesses. 

Furthermore, it can be said that the battery apparatus 
100 according to each of the above-mentioned embodiments is 
configured as follows. 

That is, the battery apparatus has the case 10. The 
case 10 has the two end surfaces 1022, 1032 positioned on both 
ends in the length direction, and the side surfaces 1006 
connecting these two end surfaces 1022, 1032, and the 
battery-side terminal 1014 is provided so as to face at least 
one of the end surface 1022 , which is one of the two end surfaces 
1022, 1032, and the side surfaces 1006 connected to that end 
surface 1022. In each side surface 1006 is an erroneous 
insertion prevention groove, which includes the plurality of 
recessedportions 1010 and which extends in the above-mentioned 
length direction L. In the length direction L, if it is termed 
a side of the battery-side terminal 1014 is as being frontward 
and a side opposite thereto is termed as being rearward, the 
erroneous insertion prevention groove is open at a portion 
(front end portion) which is one of both ends thereof in the 
length direction L and which is near the battery- side terminal 
1014, and is closed at a portion (rear end portion) which is 
opposite thereto. And on each of the above-mentioned 
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erroneous insertion prevention grooves, a single projection 
1018 or two or more projections 1018 are formed, which project 
outward of the case 10. In the case of the plurality of 
projections 1018, they extend at intervals in the 
above-mentioned length direction L. 

According to such a configuration, as described in Fig. 
13, the identification data on the battery apparatus 100 can 
be indicated by the position of the proj ection (s) 1018 in the 
length direction L, the presence/absence of the proj ection (s) 
1018, the number of projections 1018, or the like. In this 
case, since the projection (s) 1018 projects outward of the 
case 10, it occupies no space inside the case 10, and thus, 
this configuration is advantageous in securing a space for 
accommodating components inside the case 10, or miniaturizing 
the case 10. Additionally, this configuration is 
advantageous in improving the degree of freedom in designing 
the battery apparatus 100. 

Further, the battery apparatus 100 of the present 
embodiments is provided with the above-mentioned erroneous 
insertion prevention groove along each of the two side surfaces 
1006 which interpose the case 10 in the width direction W and 
which are opposed to each other. In this case, the two 
erroneous insertion prevention grooves are engaged with 
projections corresponding thereto, whereby the 
above-mentioned case can be positioned in the above-mentioned 
thickness direction H, and thus the above-mentioned erroneous 
insertion prevention grooves can be made to function as 
positioning grooves. 

According to such a configuration, if a battery 
accommodating chamber is provided, which accommodates the 
battery apparatus 100 by having the battery apparatus 100 
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inserted thereinto in the above-mentioned length direction 
L, the above-mentioned respective projections are provided 
within that battery accommodating chamber, and the 
above-mentioned two erroneous insertion prevention grooves 
are engaged with these projections, respectively, whereby 
battery apparatus, each having a dimension different from the 
above-mentioned thickness H, can be positioned and 
accommodated within the above-mentioned battery 
accommodation chamber. 

Further, in the battery apparatus 100 of the present 
embodiments, thepluralityof recessed portions 1010 are formed 
from the plurality of locking pieces 1012 (1012A, 1012B, 1012C) , 
the side surface 1016 portions respectively facing these 
plurality of locking pieces 1012 (1012A, 1012B, 1012C) , and 
the surface 1014 portions respectively facing these locking 
pieces 1012 (1012A, 1012B, 1012C) . And thus, the 
above-mentioned erroneous insertion prevention grooves can 
be formed from these plurality of recesses 1010. 

Furthermore, the battery apparatus 100 of the present 
embodiments is provided with the projections 1018 so as to 
be connected to the plurality of locking pieces 1012 (1012A, 
1012B, 1012C) , respectively, and the projections 1018 are 
respectivelyconnectedtothelockingpiecesl012 (1012A, 1012B, 
1012C) at locations (near the battery-side terminal) which 
are toward such a direction as to move (slide) the battery 
apparatus 100 in the above-mentioned length direction L while 
the battery apparatus 100 is attached to the battery attachment 
section 30. 

According to such a configuration, when these locking 
pieces 1012 (1012A, 1012B, 1012C) are locked into and unlocked 
from the plurality of locking hooks 3 0 04 (3004A, 3004B, 3004C) , 
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respectively, spaces are provided between the locking piece 
1012A and the locking hook 3004A, between the locking piece 
1012B and the locking hook 3004B, between the locking piece 
1012C and the locking hook 3004C, in the above-mentioned length 
direction L . As a result , when the plurality of locking pieces 
1012 (1012A, 1012B, 1012C) are locked into and unlocked from 
the plurality of locking hooks 3004 (3004A, 3004B, 3004C) , 
each locking hook is less subject to interference with the 
corresponding projection 1018, and this configuration is 
advantageous in attaching and detaching the battery apparatus 
100 smoothly. 

Furthermore, in each of the embodiments, e.g., an 
external type has been described, in which the battery 
apparatus 100 is attached to the outer surface of the case 
of the electronic equipment, e.g. , by the locking hooks 3004 
of the battery attachment section 30 being locked with the 
locking pieces 1012 of the battery apparatus 100. 

However, the present invention is not limited to this 
configuration. The present invention is, of course, 
applicable even to an incorporated type, in which a battery 
accommodation chamber is provided, by which the battery 
apparatus 100 is accommodated in the electronic equipment. 
That is, the battery accommodating chamber has a width 
corresponding to the width of the case 10 of the battery 
apparatus 100, a height corresponding to the thickness of the 
case 10, a depth corresponding to the length of the case 10, 
and an accommodation chamber- side terminal (equivalent to the 
attachment section-side terminal) that comes in contact with 
the battery-side terminal 14, with the battery apparatus 100 
as oriented in the above-mentioned length direction parallelly 
inserted into the battery accommodating chamber as oriented 
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in the above-mentioned depth direction, and the battery 
apparatus 100 is attached to the electronic equipment when 
the battery apparatus has been accommodated in the battery 
accommodation chamber. 

Furthermore, while the examples in which the electronic 
equipment includes an imaging apparatus and a battery charger 
has been shown in each of the embodiments, the present invention 
is, of course, applicable to various electronic equipment that 
operate using a battery apparatus. 
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